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1. Background and Objectives

Stock's early syntheses of boron hydrides involved the reaction of a
rather poorly defined magnesium boride with aqueous phosphoric acid.1
Miserable yfelds of a hydride mixture containing large percentages of higher
hydrides were obtained. All subsequent procedures, based largely on the work
of Schiesinger, Brown, Burg, and their coworkersZ:3 as well as some commercial
programs.‘ gave BoHg as the sole initial product. Higher boranes e
(particularly those needed for the synthesis of carboranes) are currently made
from diborane by thermolysis. Through proper selection of reaction conditions
and equipment B4H;q, BgHg, BgHyj, or BjgHia can be prepared in fair to good "l
yields.s but the processes are very difficult and expensive commercial £
operations. Three other rather generalized processes for converting 32”6 to
higher hydrides have dbeen of interest in recent years. The first of these,5 oo
builds on earlier work of Hough, Marshall, Hunt, Hetferan, Adams, and 2
Makhlouf! of Callery Chemical Company. The processes involved the pyrolysis
of [RgNIBH, to yield [RgN1,BjgHig. This is follwed by the opening of the
810H10°2 cage with HC1 in 1iquid (CyHg),S to give BjoH12°2S(CoHg),. From the
latter diethyl sulfide adduct, carboranes can be obtained. Yields are
marginal. ;if'

A second process involves the reaction of NaBHs with ByHg. Following the :
early work of Hough and Eawards® on the reactions of BaHg with sodium amalgam
to give NaBH, and NaB3jHg, Gaines showed clearly that ByHg reacts directly with T
NaBlgq to give NaBpH; and NaB3H8.9 Muetterties carried the process furtherl0 -*f:‘
and obtained NaBj,H;4 trom NaBHq and ByHg under difterent conditfons. This <
general process has been developed beautifully tn a fundamental sense by Shore G

and his students who have been able to build up large borane anfons in a
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stepwise fashion by adding a borane group (Lewis acid) to a B~B bond in
selected boron hydride anions.ll Reactions such as those shown here were
carried out:

Bgg™ + Y2BaHg +  Bgh)p”

BgHg™ + MaBaHg <+  BgHy)”
Addition of a proton to the anion generated a neutral borane containing one
boron more than the starting material. In some cases Hp was lost. A related
process was developed in recent years by Dunks and Ordonez}? at Union Carbide.

Shore and his coworkers further developed a new, systematic syntheses of

BoHg, BgHig, BsHii, and BjgHj4 which involves the use of polyboron anions. 13

A hydride 1s abstracted from the anion (BH,~, B3Hg™, BgHg™, or BgH;g”) by use
of a Lewis acid BX3, and the resulting neutral borane species combines with
BH3 which 1s avaflable from another source. The yields are excellent, and
this process is the most convenient laboratory method presently availadble for
the preparation of higher boranes.

The last process ot interest might be considered a more generalized form
of the foregoing reactions involving borane anions and diborane. If one
replaces a hydride of BH4' with a general Lewis base, the molecule LBHj is

formed, where L is a 11gand or base such as R3P, R3N, or RpS. This species,

' 7"’*‘.'- B O AL s A Lu G a0 4oa o
. P PP I

Tike BHy™, will also pick up BH3 to give larger borane units. For example,

the following reactions can be compared:

Ta) BHy™ +YpBHg —» BoHp™

1b) LBH3 + MoBoHg —> LBoHg

2a) ByHy” +YpByHg —> B3Hg™ + H
2b) LByHg +Y2BHg —  B3HsL + My

This process has some literature precedent. Some years ago Muettertieslo

reported that the reaction of (CH3)2S with BoHg at 70°C gives BgHy3°S(CH3)j.
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Several other conversions of similar type have also been reported. }fif
In 1962 Burgl4 reported that nexamethylenetetramine and several other ! 'fi
Lewis bases act catalytically in the conversion of 35"11 to BgHjp, BgHis, and ‘E
BioH14. In considering this process it is reasonable to postulate that BsH); 5iii

reacts initially with a Lewis base to give an adduct of general form LBxHy

which can then react with additional BgH;; (or another base borane adduct in
the system) to give boron framework expansion. The reaction between BgH;, and
Lewis bases was thus of considerable importance in delineating the path for
the expansion of the boron framework. Earlier reports on the reaction of
BgHyy with bases such as NR3 had described a confusing process from which no
base-borane products could be characterized.l Thus our initial work focussed
on the reactions of BgHy; with Lewis bases. Subsequent work involved a study
of the reactions of the products obtained from the base reaction with BHj
units or other boron sources. The goal of the study was an expansfon of the

boron framework.

...........................
.......................
.................
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II. Summary of the Results

Points from earlier work in this laboratory which are pertinent to the
problem of boron framework expansion are emphasized. Details of past work are
avaliable in publications which are listed elsewhere in this report. A total
of 21 papers describing scientific developments resulting from ARO sponsorship

have been published.

A. The Synthesis, Characterization, and Reaction Chemistry of Base

Addition Compounds of BgHg.

Because ot the reported ability of bases such as hexamethylenetetramine
and trimethylamine to catalyze the conversion of BgHjyj to higher boranes the
reaction of BgHy; with Lewis bases was studied in some detail. The arguments
of symmetrical double bridge cleavage suggested that the BgHj; molecule should
be broken into BHj-NMe3 and BsHg°NMe3 by trimethylamine. Still all attempts
reported in the 1iterature to recover BgHg'NR3 from the BgH;;-NR3 reaction
system had been unsuccessful. On the other hand, Burg and Spielman16 had
1solated H3BCO and HgB4CO from the reaction between BgHy; and CO. The two

foregoing facts suggested that weak bases such as CO could form isolatable

B4Hig complexes, but strong bases such as trimethylamine would degrade the BsHg
fragment to give species such as BHj NMej and (H-B), units. Given the 6:3
foregoing hypothesis the isolation and characterization in this laboratory of :

BgHg-NMe3l7 and ByHg-Ng(CHp)gl8 as fairly stable, white crystalline solids T

were of singular fmportance. Contrary to all earlier beliefs, it was shown }iéﬁ
that adducts ot the form B,Hg base are very stable toward Lewis bases, but are ;{tj

very sensitive toward Bronsted acfds. This acid sensitivity is so high that

the Bronsted acidity of BgH;; itself appears enough to degrade the base-




borane, BgHg:NMe3 compound. Thus to avoid the presence of free BgHj; and
B4Hg'NR3 in the same vessel BgHjj must be added slowly to the solution
containing the free base. From this system stable B4Hg-NR3 can be 1solated.
ii If, however, NR3 is added to a solution containing free BgHjj, the BgHg'NR3 is
degraded immediately by excess BgHj;. This small point of technique is
crucial to the preparation of most stable B4Hg base compounds.
Stronger Lewis bases such as PMe3 are even more effective in

stabilization of borane acids than are the somewhat weaker bases like NMej.

MM . b

The reaction of BgH)) and PMe3 gives a new hypho-class dibase adduct of
84H8.19 The equation is:

AR nd

(1) BSHll + 3PHe3 — B4H3'2PMG3 + BH3‘PM€3

Because the strong base diadduct, Bs4Hg'2PMe3, is so stable, the monoadduct,
BaHg'PMe3, can only be prepared by indirect means. The removal of a base such
as PMe; from tNe.glpdductzo and the removal of an H™ from the formally
analogous compound [B4Hg-PMe3-H™120-21 proyide workable routes to BgHg*PMe3.

Yields in all cases are over 90%.
) 25°% . .
(2) BgHg°2PMe3 + 1/2 BoHg Ther> BgHg PMe3 + BH3'PMe3
2" 2
PMea-H 25°¢ : -
(3) BaHg'PMez-H™ + Y, B2Hg W B4Hg PMe3 + BHy

i
[B4H9 'PR3J-

In addition, the monoadduct BsHg°PMe; can be built up by combination of

..................................................................
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smaller borane units.* Equations for two such processes are:

0
(4) B3Hy-THF + BHa'2PMes ap—f7> Balg-PMe3 + BH3-PMeg + THF (ref.20)
22
where THF = tetrahydrofuran,

. + - 259
(5) [B3H6 2PM€3] [B3H8] + NMe3 W
2 2

B4H8'PMe3 + BH3*PMe3 + BH3°NMej (ref. 20,22)

The existence of both Bg4Hg-2PR3 and BgHg'PR3 suggested that the formation of
mono and dibase adducts of BgHg should be a general phenomenon. One can
postulate that stronger bases form the dibase adducts preferentially while
weaker bases form the monoadducts more easily., This generalizaton has been
veritied. The monoadduct ByHg-NMe3 will add one mole of NMe3 at -40°C to give
84H8'2NMe3.17 The second mole of NMej 1s lost at higher temperatures. Other
bases such as NMe,H, NMeH,, and PMe3 will also add to BgHg NMe3 to give mixed
adducts.?3 s expected, it is easier to add NMe3 to BgHg°'PMe3 than it is to
add PMe3 to BgqHg'NMe;. It is suggested that at low temperatures the two
different bases appear to exhibit site preference. Base L will add to a

difterent position on BgHg than will base L'. Thus at lower temperatures the

reactivity of BgHg'L toward L' can be different than that of B4Hg,'L' toward

A B, s
\ /< \ AL — “\8/< \B/L ) 3 j
_ < p— L
B / N— ~ l
\ \
A
*Preparation ot new compounds such as [BgHg'PR3]1™, B,H4-2PR3 and [83ﬂ5-2PR3]+ [B3Hg]™ are © 1

described elsewhere in this report.

......................
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L, even though the empirical formulas of the two final diadducts are the same.
At higher temperatures the compounds become fluxfonal such that positional
isomers become identical. When a base is lost from the fluxional moTecule,
the weaker base goes first. For example, BgHg°CO will add PMej at -40°C to
give B4H8-CO-PMe3.24 At higher temperatures this compound decomposes to give
B4Hg*PMe3 plus CO. Direct NMR evidence supporting the existence of low
temperature isomers, B4H8-L°L‘.2° was obtained by studying the diadducts
BgHg-PMe3NMe3. The existence of isomers at low temperature and the
fluxionality at higher temperatures are clearly seen in B4H8~PMe3-NMe3.2°
Spectra for the compound suggest that for BgHg, the bases PMe3 and NMe3 will

bond preferenetially to the sites shown.

\ /PM83

B8
\ /< \ /NMQB
—B B

—~—

\

The boron framework of BaHg'P(NMep)3°PMe3 is not fluxional even at room
temperature, but hydrogen atoms do migrate.20

The relatively weak base PH3 will add directly to BgHjj at -95°C.25 This
compound reacts with additional PH3 above -95°C to give the expected
monoadduct:

-9580C .

(6) BSHll + PH3 BsHll‘PH3

(7) BgHy;'PH3 + PHy 2R2¥Es BaHg PH3 + BHy"PH3

If excess PH3 1s not present, the low temperature BgH;) addition compound,

......................................
................................

...................
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BgH; *PH3, decomposes in accordance with the equations: L ;

-400
2BgHy;PHy 2 Cp  BuMg-PH3 + BH3'PH3 + Bghpg L

(8)
. -90°C " " .
BgHyq *PH3 STow = B4H1p + "PH2BH", and Y, BaHg + BgHg'PH3

b

MEnS  mEeras
. PRI I R T
Add

Writing BsHg~ as ByHg°H™ suggests that direct addition of PMe3 to B4Hg~ B
should give the new hypho-class anion [B4H8‘H"PMe3]. The reaction has been ‘
veritied.21 P(NMe,)3 will also add to BgHig™. The phosphine adducts decompose
above 0°C. An NHj adduct exists below -40°C.26 A1) are fluxional. The

pertinent equations are: "*

(9) KH + BgH ——>» KBgHg + H
4710 THF 4"9 2

(10) KBgHg + PMej ;m_-» KB4Hg *PMe3.

The existence ot the compound KBgHq'NH3 at ~40°C now explains why the

preparation of the diammoniate of tetraborane, [H,B(NH3)p]* [B3Hgl™ 1s so sensitive to

experimental conditions of synthesis. When the synthesis ot B4H10-2NH3
was first achieved, over 25 years ago, the following experimental points were :?}}i
fdentified as crucial:2/ o

(1) The reacting ratio NH3/BgHjo should NOT exceed 2.

(2) The reaction must be run in a solvent, preferably Et,0.

(3) Tnhe reaction mixture must be digested for one to two weeks at -78°C.

If these conditions are not carefully observed, a competing set of processes =
can occur. The pertinent equations are: ;i;
o

-

(11) BgHyg + NH3 ——> NHg*BgHg~ e
S

) \

.............
.............................................................................
.........................................................
-----------

-----
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N Decomposition B
h While reaction 11 is reversible, reaction 12 is not and decomposition products :E.',:jfj
¢ are produced. It is interesting that NH4+[B4H9°NH3J' represents another form :

of the "diammoniate of tetraborane."”

B. Boron Framework Expansion Through the Use of B,Hg°2PMe;.

Using an analogy suggested many years ago in this laboratory by Parry and

Edwards.28 one notes that a 3-center bridge bond B H B can serve to bind

two atoms together just as a 2-center Lewis base + Lewis acid l1inkage generates an T
interatomic bond. In terms of this analogy the molecule BpHg°2PMe; (A)
can be considered to show a formal retationship to diamine molecules (B):
H RR ~E

Me ;P N -

neap-g«ﬂ" -&’ T

(A) (B) T
It has been known that some of the diamines, e.g. o-phenylenediamine,29 react with

diborane through a non-symmetrical cleavage of the double bridge to give ionic

products. ' T
(Me), . (M, .
N: LNV L N M .
On -« vt —[Orex] - =
("9)2 : ("3)2
% B Mg o
" iy
(N!EBIM * . oo
N’ \" 277 _
(ne)

.................................................................
...........................
....................................................
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In a completely comparable manner B,H,;-2PMe3 will chelate to a coordination center,

and thus it will react with diborane through a2 non-symmetrical cleavage of the

double bridge bond to give an ionic product:

H . . [

Me . P~B—H " W Me . P-B H

3 . 'Ka\_/:/\,/ -30%¢ e, }/ .

g BH

e 3P~8-4 gk g "I PP "’3"é W
"”z”s
¢ oot

Me .P-B H
] - s
e 3P~ H)

At room temperature the 1 mole of BoHg 1s released; B3Hy°PR3 and BH3°PR3-are

produced. 30

by N
Me P-B-4, M - % .
TR I8 )T — 2 gH,cPHey 4 BHycPMey ¢ KBoHg
Me ;-8 H

B

The net effect of this set of reactions is that an [HBPMe3] unit from ByH4-2PMe; is
added to BoHg to give B3Hy-PMej. In short, the boron framework has been increased
by one boron atom. This expansion reaction is quite general for simpler boron

hydrides or for borane fragments which are linked to a relatively weak base. In

most cases the nature of the intermediate is not as clear as i1t is for ByHg, but the

net addition of an [HBPMe3] unit from the BpH,'2PMe3 11gand is quite clear.

The following equations are illustrative:

Receiving| +| ot

Boron [BHPMe;)}  + [New Adduct]+[BH3-PMes| (+ base) )

a) B3H7'THF + 32H4'2PMQ3 + Baﬂa‘PMe3* + BH3'PMQ3 + THF (ref.20)
* ByHg'PMey 1s B3H, + [HBPR3]

Mo)ecuﬁl Source
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b) B4H8°PH3 + 32H4'2PH83 » Bsﬂg'PME3* + BHs'PHQs* PH3 (ref. 25)
* BgHg'PMe3 is BgHg + [HBPMe3]. ;

c) BgHg'PMey + BoHg2PMe3 » BgH;o°2PMeg* + BH3-PMej (ref. 31)
* BgHyg'2PMe3 1s BgHgPMe3 + [HBPMej) 53:_-:;
d) BgHg + ByH4-2PMe3 + “BgHjg'PMe3” + Bliz-PMej (ref. 31)
The BgH)o°PMe3 appears to be the high temperature form of BgH;o°PMe3 described
earlier.32 It decomposes above 25°C. .
e) BgHyy + BoHg-2PMes 280G, wpoy . PMes" + BHy-PMey  (ref. 33)

— le'lg + BH3‘PMQ3

L—>BgHg *PMe3 + 12 BoHg

Although BgHg PMe3 will add HBPMe3, smaller borane adducts of strong
bases will not undergo the addition of [HBPMe3J. For example:

£) BH3PMe3 + BoH,'2PMe;  » No Reaction??

g) B3H;NMes + BoH'2PMe;  »  No Reaction??
h) B3Hp-PMej + BoHg'2PMe;  »  No Reaction??
i) B4H8'NM€3 + B2H4‘2PMe3 -+ No React10n25

J) BgHg-PMe3 + BpHg-2PMe; + No Reaction3!

So far the only case where a borane fragment linked to a strong base adds an
HBPMe; is seen in equation c, where the larger boron fragment BgHg'PMe3 adds
[HBPMe3], but still retains its attached PMe3. Note that, whenever addition
of [HBPMe3] occurs, the stable species BH3-PMe; is also a product. The

formation of this very stable substance is one of the driving forces of the

[HBPMe;] aadition reaction.




C. Synthesis of Polyboron Cations.

While polyboron anions are very well known, polyboron cations are not
well defined. A number of such polyboron cations have now been prepired in
this laboratory and are well characterized. The combination of polyboron
cations and polyboron anfons to give larger borane derivatives seemed to be a

worthwhile avenue for exploration.

1. [BaHg® 2PMe;l* [BoH7]1".

The synthesis of the [B3H6- ZPMe3]+ cation from ByH,°2PMe; by non-
symmetrical cleavage of BoHg has been described in part IIB. A similar non-
symmetrical cleavage of B4Hig will give [B3Hg-2PMe3]* [B3H3]'-3°

Another general route to boron cations was suggested by Benjamin34 et al.
in 1972. They prepared derivatives of [H,BL,1* of the general form [H,BLL']*
by use of [#3C]* [BF4)”, the trity) cation. This cation will abstract a
hydride fon from BHy-L to give [H,B-L]* [BF41” and B3CH. If this process is
done in the presence of a base, L', cations such as [HpBLL']* are obtained.

This general process can be extended to synthesize polyboron cations.

2. The [BgH;:-2PMeq]* Cation.

Treatment of the newly synthesized BaHg-2PMe3 with [D3C]* [BF4])" resulted in

the following reaction:35
BgHg-2PMey + [CP3)* [BF4)™ +  [B4H;-2PMey]* [BF41” + BCH.

The boron containing product 1s a stable solid at room temperature if air is

excluded. It nas been characterized by its 118, 31p, and 14 NMR spectra and

[ pp—




by a boron analysis. On the basis of its NMR spectra the following Structure

is suggested: CHyy (€
P f +

—
Y

N

b The cation is isoelectronic and isostructural with B4Hg™ and BgHg L. O

Presumably the hydrogen atoms of BgHg°'2PMe3 are made quite hydridic through

attachement of the two PMe3 groups to the borane fragment. Under these

conditions the hydride anion can be removed by the trityl group. Even other
less powerful hydride abstracting species will remove a hydride from
BaHg " 2PMej. For example the following equation also goes as written:

B4Hg-2PMeg + B3HyTHF +  [B4H;-2PMe3]* [B3Hgl™ + THF

3. Other Polyboron Cations.

Two other cations have been tentatively identified as products of the

trityl-hydride extraction procedure. These are formed by the processes:

B5H9'ZPMe3 + [¢3C]* [BF4]- > [BsHa'ZPM23]+ [BF4]- + DsCH.

2BH3-PMey + [@3C]* [BF4]™ +  [MeyP<BHp-H-BH,-PMe3]* [BF4]™ + B3CH. -

While characterization data are quite strong, more complete characterization

is still in progress. .
e
D. The Coordination Chemistry of B,Hg-2PMe,. fiij
In section 1IB the compound BpH4:'2PMe; was compared to a diamine molecule S
'._'.-..1
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H
and 1t was proposed that a 87 AM three center bridge bond can be used to
bind a ligand to a positive center just as a Lewis electron pair can be
used. If this premise is adopted, reaction between neutral BpH,°2PMe3 and

metal salts such as ZnClz would be anticipated.

C\ ;l

Zn
'i/ \"
H—? 8—H
PMes PMey

The compound has been completely characterized. An X-ray study has been
completed. Reports from this laboratory on the ZnCl,-ByH4°2PMe; complex are

now in the literature.36
The coordination of borane fragments to metals through s"u“‘n bonds is

fairly well established for anions. Thus complexes of B3Hg™ are well
recognizea37'38 and the complex substance Mn3(CO)1082H739 may be considered as
a complex of 82H6'2 in which the normally unstable anion is stabilized by

coordination. On the other hand, the ability of a neutral borane adduct to

coordinate with a metal had not been demonstrated previously. Other neutral
borane adducts such as BH;-PMe; and B3Hj‘PMe3 did not react with ZnCljy.
apparently both the “H.....H chelating bite distance” and the electron density
on the hydrogen atoms are important factors in the formatfon of these chelate
coordination compounds. Preferential complex formation may well provide

improved routes for the separation of the components in a complex reaction




mixture.

Extensions of the above work are now underway.

E. Miscellaneous Contributions.

- A number of smaller, yet significant, contributions have been made during
Ek the course of our investigations under ARO sponsorship. These are enumerated

briefly here.

1. Dichloroborylpentaborane(9), BC1,°Bghg.
Three isomers of BCl1,°BgHg are possible depending upon the positions of
the BC1, group attached to the pyramidal structure of the pentaborane

framework. These are 1-, 2-, and u-isomers as illustrated in the figure.

Lo M 23

1-1somer 2-1somer u-1somer

The 1-isomer was prepared in Gaines' laboratory at the University of
Wisconsin%0 and the u-isomer was prepared in our laboratory,4l and both were
reported in the same year. The missing 2-isomer is now prepared, and has been

characterized.42 Tne steps for the 2-1somer preparation are

s .
--------

.
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u-BC1,°BgHg —~—» 2-(Rp0°BC1,) *BgHg — 2-BC1,BgHg
The 118 and 1H NMR spectra and the mass spectral data confirmed the fdentity
of 2-BC1,-BgHg. Ltke the u-isomer, the compound is very sensitive to air.
Bromine cleaves the external B-B bond to give 2-BrBsHg, and ethylene inserts
to form 2-(BC1,CHyCHy) BgHg.

The study of reaction chemistry of both y- and Z-BCIZ-BSHB is being
pursued. The reaction with diborane is noteworthy. While the resulting
mixtures from the treatment of 2-isomer with BoHg consisted of the components

which appeared to contain the Bg framework in their structures, those from

the y-1somer contained substantial amounts of BjgHjq.

2. Reaction Chemistry of BjH;-PHj.

The reaction chemistry of B3H7~PH3 has been compared and contrasted with
the previously defined reaction chemistry of BH3°PH3 with NH3. In genera)
difterences in behavior can be understood in terms of the greater acid

strength of B3H; as compared to BHj. Details are being published. 43,44

3. Anomalfes fn the Reactions of B4H;y With Bases.
When ByHjo reacts with one mole of PMe3 tn THF one would expect the
stronger base, PMe;, to combine with the stronger acid, B3H;, and the weaker

base, THF, to combine with the weaker acid, BH3. The process expected is:

-

M Mib-a
pred *\uf o pme, —THhgu THE 4 BN, PHe,
u«\%24V N

When the process was caried out below ~80°C, the products observed were quite

the opposite from those expected. The following equation describes our

. «
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observations:45 o
-
B4H10 + maa + THF =+ 8H3-PMe3 + B3H7'THF.
. Y
It is now clear that the initial set of products, B3H;-PMe; and B3Hy THF are a SN
i result of reaction mechanism; the observations provide support for mechanistic -...i
proposals on cleavage of the bridges of BgH;j which were made from this . B
T
laboratory 27 years ago.27 ) ‘.;.‘j
; Y "o "
HrB H-B-y—8 H
"\8(,'1'\(" + Plea -—>H93:' l-&/
: W Apgl M u—?-d A
) M H
i (BgHyp + PMe, —» B,H,, PMe,]
'
: h Me ,P—~B-H-B-H
: Y ‘|1\af" o THe —TFmgu - pHey + ByH, - THF
2 A
il b
The resulting inftial solution containing BH3-PMe3 and B3H7 THF undergoes a
i slow equilibration at room temperature:
BH3'PMQ3 + B3H7‘THF — BH3‘THF + 83H7°PMe3
: The equilibrium constant for this base exchange process was measured and found
J to be 4 £ 1 at 25°C. .
Some related reactions of BgH;n have also been studied. %S .
R
2
b 4. The Deuteration of Triborane Adducts. =
The triborane(7) adducts of THF and of NMe; react witn DC1 at -80°C in i
: CHaClp to give B3D7°THF and B307°NMe3.%6 The compound B30;°THF can be s
. . .7'4
) converted to MB30847 which can then be converted to ND4B3Dg. The latter o »
. compound has potential interest as a D, source. :
' )
.»‘_‘.‘ 1
2 17 =
"
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5. The Deprotonation of BgHg with Solid KOH.

It has been found that Bglg can be deproto
grade KOH in THF at temperatures below -40°C.
quantitative.‘a

BgHg + 2KOH THF 5 K*BgHg™ + KOH-H,0

nated with powdered, commercial

Yields of KBgHg are nearly
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